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(57) Abstract: This invention relates to a process of asymmerically alkynating ketones or ketoimines by asymmcrical addition 
of terminal alkynes to trifluoromethyl ketones or trifluoromethyl ketoimines in the presence of copper or zinc salt and a kind of 
chiral ligand, to form chiral proparglic tertiary alkohols or tertiary amines, which are the key intermediates for preparing new 
anti-HIV transcriptase inhibitors Efavirenz(DMP 266), DPC 961 and DPC 083. It also relates to a new chiral amino alcohol 
ligand. 



(57) ffifS 



^**^J**WWHIVft#^«I#|#jBfavirenz (DMP 266), DPC 961 *D DPC 083 ^^ 



10/551770 

WO 2004/087628 PCT/CN2003/000462 

JC05 ftec'd PCT/PTO 03 OCT 2WJ' 

m\ Bfavirenz(DMP 266),DPC961 frDPC083 Hft. -F$X£ 

A-fMUfc*ftfc»*# (HIV) HIV ##*#ft|*J 

Itfflf" &&l$t*P azidothymidine or AZT. ftftAflff £ 
ft DPC083, DPC 961 Efavirenz (Sustiva ™) *A*JU5fc£tttf-ft HIV 

(NNRTIs).&+ Efavirenz (Sustiva ™) gfiftUB FDA ftg 
Jf-f^jl? HIV {Antimicrob. Agents Chemother. 1995, 39, 2602), A@flrlS#J|t-&i*. 
fty&jlT HIV &t3&H$/.DPC083 and DPC961 jE#-f Ife^l^a {Journal of Medicinal 
Chemistry vol. 43, no. 10, 2000, 2019-2030) , Efavirenz (Sustiva ™) 

-***Bfti|tft*7/fl-f'6'A Efavirenz (Sustiva™) (Angew. Chem. Int. Ed. 
no. 5, 1999, 711-713; Journal of Organic Chemistry vol.63, no. 23, 1998, 
8536-8543)$i DPC083, DPC 961. DPC 961 

#tf*aMMt 1, 4-ip J$ffftjfl4M4$|*(/0iirzM7 of Organic 
Chemistry vol. 68, no. 3, 2003, 754-761; Tetrahedron Letter vol. 41, 2000, 
3015-3019). 002001070707 ^ 7 -ftat^Xj-^J*^*^^^ DPC961 

(&*&tt#J ) ^A*it* WtlEft. 

#£j&&ft*&##&J&. *Jft/*#^#fr**h&tt HIV Efavirenz(DMP 

266),DPC961 $3 DPC083 tt^tt+Rft, -f & Efavirenz 

(Sustiva ™) , DPC083 # DPC 961 ^■ff-fek^*^. ifcitf-ttHJHM^ 

£99**X£*###jft#», Kfl^toHEttH'IWllfl. t^#-fX±ft. 
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YWftlMMF&HP, R&*M&. *-jMt#Y# H, Cl, Br, 
CH } S0„ CH,CH 2 S0„ N0 2 $;£ F, Y A F, Cl, Br. 

Rf *&mg., m% c~c 20 &~*N£#c,~c 4 

S R s AfcaN-R'Aft, 



R 1 , R l R 1 , R l TTBU&#H**Rltt*H, 

r 5 a«, (%f5*^r«A^******), &&, m&> 

«H, #^j£ch 2 or 4 ; £+R 4 Aftft#£; 

z Aft. *#Aft. 

Z«#-F;£W4|3, Ntixftfe; Z^/H, F, Cl, Br, I, 

CH,S0 2 OH, PhCH 2 0, AcO, MeO, BtO, Me 2 NCH 2 CH 2 0, Et 2 NCH 2 CH 2 0, PhCH 2 0C0, r-Bu, i-Pr, 
NH 2( J&N0,; 

(a) #f-14ft*#R*(lR, 2W-2-A5*-*f5-l-(*-ft#*)-2-^-2-ft*Z,#** 




^#R> R 6 -HNCO- , g#a!A*PT: 




« Y, P, R, Rf 



tf&ttft*MfcAfrTg#«fft'Hfr: 





■2 
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(b) ^(a)#W»^*+*»A*»T^*/ft«»: 



Rf Rf 




P ft P 

Pi Rf> Y iPt^f^; 

*, #ft4f*4&, ft##****&. 



OH HO 




& + R', R' ,R\ Z ipf^fifc. 

OH 

7 JlT s T^ or4 

Z ^ NR 1 R 2 



OH 




#+r\ r s ,r\ ztotm. 
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(a) # 0. 1 ~ 3 jefcattt^ttRftaR, 2R)-2-^ /MRfH-(4-;fc*#fi)-3-0-#<ft 



OH 




Z, R\R J , R 4 *i*0r*, 
0.1~3|M|<i*M&, 0.1~3J*fc§tttZn(II), Cu(D* Cu(II)&& 1-4 

CF 3 




(I) 

0-50°C, l-20hr; Hf-**^^*. 

OH 



R 1 , R l , r frm; at-jNMM 1 . R 2 ^Me. 
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OH . 





OH 




0.5-3: 1, 1.2-1.5: 1. 

±.&%&*%)k%&toti&&£1fjBL&.#fr 1 R\lt t &#% 0.1- 3:1, 
0.5-3: 1, 1.2-1.5: 1 

Ji^&t £>*&:&£ ZnCl 2 , ZnBr„ ZnF 2) Znl„ Zn(0Tf) 2> Zn (S0,CF 2 H) „ CuCl„ 
CuBr 2 , Cu(0Tf) 2 , CuCl, CuBr, Cu(OTf), Cul. 
%%MMi$L%l Zinc(II) $Cu(II) &, $t-p%& Zn(0Tf) 2 $ Cu(OTf), . 
Zinc (II) ^7 Zn(OTf), . 

±&t%*&M&%fa®m&&&%&&&*&&m% o.i- 3:i, &-jNt# 

3j 0.5-3: 1, ±&m% 1.2-1.5: 1 

±.&%%*1ifa*%fotom&3L&tbBL&#*ti,k£&% 1- 4:1, 
2.0-3.5: 1; 

##M#l$&l=l N ^Ji^lM" fc-f- MeN(iPr)„ HNEt 2 , N(/Pr)„ 

pyridine, NBt,, piperidine, NBu,, EtN(/Pr) 2 . 

##^^JaZ^#LM^#>tf-14M. #JfrTHF, dioxane, CH 2 C1 2 Et 2 0, benzene, 
DMB, toluene, n-hexane, cyclohexane, ^.^fetf^ 
toluene. 
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o °c n 100 'ct-^il^lM^i o°c $\ so ^£##2>Lj&fi 

£& &£, C ~ C, C, - C, jffig, C, ~ C, Jfcfc*, CN; 

R', R l -(CH 2 ) D X(CH 2 ).- , X ##CH 2 , 0 $ NH; n,m % 1 6 $ 
ftft. 

#&, &*, # & C, - C, C. - Cft£, C, ~ Cffifc*, CN; 

*, A*, AS*, &£, C, ~ C, C, - C, C, - C s jftftg, CN; 

##a*.f-*ffl^J^t, CF„ CHjSO,. CH,CH,S0, , PhCH 2 0C0,$# AcO; 

&fcf-*ffl3f)Ktfi,l& (A£&C,~C, ,0H, Me 2 NCHjCHiO, Et 2 NCH 2 CH 2 0, NH 2 , j& 

R' ^ R l A C,~C 20 C,~C„ C,~C„ 
Ws^^H*^*,3R^iPtJ9fifc; *#R\ R' -(ch 2 )„x(ch 2 ).- , £+x, 

n,m frtf/ffife; 

$-iNi# p C.-C. fil, c,~c 2 . jRfijftifc, m c,~c 20 

r * c,-c !( =Mil> c 1 -c 2 o^» I c,~c 2 , # 
##IMf#lfc, *»*, W; 

£<P&, C,~C,3F;ftg , CH 2 0R<, ^+R 4 ^C,~C M ^ , C,~C 2 , JR. 

♦It,*'*, "i 1 ^. "W; 

Z # H, F, CI, Br, I, CH 3 S0 2 OH, PhCH 2 0, AcO, MeO, EtO, Me 3 NCH 2 CH 2 0, 
EtjNCH 2 CH a 0, PhCHjOCO, J-Bu, /-Pr, NH 2 , J&#N0 2 

Y ^ H, F, CI, Br, I, CH 3 S0 2 OH, PhCH 2 0, AcO, MeO, EtO, Me 2 NCH 2 CH 2 0, 
Et 2 NCH 2 CH 2 0, PhCH 2 OCO, r-3u, /-Pr, NH 2 , N0 2 . 

jt&mv & r 1 % c,~c 4 » , =*^n, iiTt-fiti, mc-u 

Ife^W^lfe; xt¥*lfef*; *W**lfc 2, 2, 4--f 

A***; M R 1 , R 2 - (CH 2 ) 2 0 (CH 2 ) 2 - , - (CH 2 ) 2 N (CH 2 ) - (CH 2 ) (CH 2 ) t - 

p * A, c, - c 4 $£, = #^16, &T£- m c, ~ c< ffiUyfcfa 

)t*##R* c,~c< CrC Aif^jjKHA^H; 

"*, 

R 5 7^ C,~C«)«; C-C^^^^JR^^^,^, C-Cfc* 
It*, &¥S, C,~C 6 j£#CH 2 0R<, R< % C 2 ~C, H^f^, 

2, 4--Hm 2, 4--T«fe*lfe 
^^H^Y A H, CI, Br, CH 5 S0 2 . CH,CH 2 S0 2 , N0 2 ^# F; 
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ft, ft. #. 




NR 1 R 2 



R 1 , R 1 A R\ R J *#H*^H«r*H, R 4 

3PF -(OWJUCH,).- , g + X ##CH 2 , 0 j£ NH; n,m * 1 £ 6 

C,~C^4, CN; Z^&f, N0 2 , CF„ CH,S0 2 , CH 3 CH 2 S0 2 , CH,0, 

OH 

m z %$m%&-mmm : 3-&&k3-m, t-^iizi f, ci, Br, i, 

CHjSO, OH, PhCH 2 0, AcO, MeO, BtO, Me,NCH,CH,0, Bt,NCH,CH,0, PhCH 2 OCO, t-8u, i-Pi, 
NH 2 $ N0 2 ; 

R 1 ,R' * C,~C C,~C„fcftifc*,¥*,*ft¥*, aC-CEffi 

R 1 , R 1 ^TK^J*JF - (CH S ) „X (CHO , X WA CH„ 0 NH; n,m 

R 1 . R 2 A c,-c, C-c^**fi«i^;xj-¥ft* 
m XMimfexMtt*; 2, Kill; 2, 4-- * = 

R'. R* $5fA -(CH^OCCH,),- , -(CM (CM,-, -(CH,) -(CHO,-. 
;fc£##R 4 A C-Cjfcfc (fcb&T*), l*^C-C^«^^H; tf¥4lim 
^Ifl^ifl; 2, 4--ft^*; 2, 4--^ft*^|fc 
£&&#Z#C1, Br, NO,, CF„ CH 3 SO, , CH^SO,, CH,0, OHilC-tiM; # 
*>J&# Z # CH 3 SO, NO, 

#M Z3/jpM#$£, R'^J^O, R'^; COCH,Bi, R 4 ft«£, , 
i Z 4 R 1 , R 1 A¥M, 0r$ttKtt'ftU& (1R, 2R)-2-AJAK=.«F£ 

-i-(4- )-3-#-rtft-i-M@?; 

3 Z %m 4 Wtl, R l . R' A ¥**K R 4 *f5«E*. . 



z £X^r ) 2 



R\R\R\ z*Hr^jfc. 
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OH 



0 2 N 

RU'.^mt-^l R\ R l 

OH QH 
0 2 N^ NMe 2 *<*r^ ^"We 2 

OH 



0 2 N 




0-Si N 
NMe 2 



'-is: 



OH 



[I 

0 2 N' 




OTr 

NMe 2 



JEfilk %m> iET*» #T*. &T£#. tf*3f*U *U $ 



?mmm&% 3 m 20 3 $j 6 

J?r*«i**##**. »*. H*. 

0f*tt«s*«*##* 1 nj 20 m&,$:-&m 1 3 4 m. 
*£$*r 1 & r' iir^*H*^raw*H. r* #r s 

fcfcfc* Hi-fi**. *fitt*. m^filE^fMWWMIi, 

££, *, 4 A, **, C, ~ C, C, - C< C, ~ C, CN) ; R\ R J ^ 

-(OOJUCH,).- , X W3l CH„ 0 & NH; n, ra & 1 Pj 6 % 

# R* R' ^7 C,~C< « , E*¥*, &TH-¥«*. ^*3ft C-C,.^*%f5 

ttffi*; m&¥&; 2, 4--*^*; 2, 4-^<f&*¥ 

2, 4--Hf 2, R 1 , R' ^^/ftip 

-(00,0(01,),-, -(CH0,N(CH,),-, -(CWrW-Wr. T. 
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W. Greene etaL, Protective groups in Organic Synthesis 3rd Ed. John Wiley 
1999, pp. 494-653. 

tfft, C,~C&fo&, C,~C,]0IS4Ufe, CN#„ R J f!)ipC,-C - 

)ittfi> 2, 4 2, 4-- XiNS***; # 

2, 4 2, 4--f«m $ &Tfc 

ftfrffc^lNMS T. W. Greene era./., Protective groups in Organic Synthesis 3rd 
Ed. John Wiley 1999, pp. 17-245. »#«F**#*A*T*. 

^ife^t, ftifcf-*H'fc#^R-f N0 2 , CF„ CH,S0,, CH,CH,S0 2 , PhCH,0C0 jfi 
# AcO. *fc**H4^*Rf-JSMUfc.(4fc# C.-C.ttffifcfc) , OH, Me 1 NCH 1 CH,0, 
EtjNCHiCHiO, NH 2 , ^ .(## C-CWjK*). 



OH OH 

Eft ^ NR 1 R 2 AA^ft^M^^^^ ^ NH 2 &m 

&ftlH!®£&&tfi#. 3 2 ftftgftft&^ffl T. W. Greene et al. , 

Protective groups in Organic Synthesis 3rd Ed. John Wiley 1999. 

OH 

ft. NaBH< , KBH„ LiAlH, Pd/C. 2 ^HIlf^^TI R'X R'X £ 

T*ftP. fcTSTBUB R'X 4#ITtlr#, x -h#&J&A&#ta 

tb*P KjC0 3 , NajCO,, NaOH, KOH NBt,. #f 

$LM*£.Vlth%&, Efavirenz, DPC 961 p DPC 083 TTW/BfcTJfrft'frJ*. 
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DPC961 DPC083 

#JM*«'f^*'6'J«**f*itttDPC961 l DPC083 ^efaviren Z) 

^ E,*ft^j« dpc 961 mm Hs, *J£8x£#A##**#K##£ttW# 
>A2HJft. Kir«l4S***l* DPC 96r**i^jMir***rtifcifclH4l. 4-Jpj8 
%<§M$®M&Uournal of Organic Chemistry vol. 68, no. 3, 2003, 
754-761; Tetrahedron Letter vol .41, 2000, 3015-3019) . Jti£, 2001070707 ^ 
^7-#5t5±^^#ilP«^^#« DPC961 ftX£. ftlif. $X£f£#T20 
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(1R, 2R)-2-tf,tf--¥ IUfe-3-xM*at-l, 3-?f-#tt*l£i 
tfkXtiL Jiang, B<;.Chen, Z. L; Tang, X. X. Org. Lett. 2002, 4, 3451. 

(1R, 2R)-3-*Tft*-2-fl ^-¥^-1-^^-1-^^^^^: 

0-5 °C T. ft*** 0. 8g »A(1R, 2R) -2-tf,J^¥i,£-3-Xtt!i#*-l, 3- 
H-B|(1.8 g, 7.5mmol)#jCH 2 Cl, (20mL)*ifc+. 0-5 °C T*A#TJ**lft-* 

0-5°C>A^K:C0 3 ^. tWfl (Na 2 S0<) 
ttflS#Kfrl.44 g (65%). mp 100.0 - 101. 3 "C; [a] D ,0 = +23.5 (c, 1.00, CHC1 3 ); 
FTIR (KBr) 3333, 2972, 1606, 1523, 1357,1197, 861 cm" 1 ; 'HNMR (300 MHz, CDC10 
£8.19 (d, /-8.8 Hz, 2H), 7.60 (d, 7-8.4 Hz, 2H), 4.59 (d, 7= 9. 9 Hz, 1H), 
3.34 (dd, 7= 3.0 Hz, and 9.9 Hz, 1H), 3.21 (dd, 7= 6. 5 Hz, and 10 Hz, 1H), 
2.56 (ra, 1H), 2.47 (s, 6H) , 1.06 (s, 9H); 13 CNMR (75 MHz, CDC1 3 ) 5150. 6, 147.6, 
128.46, 123.49, 73. 3, 70.3, 69.8, 56.0, 41.8, 27.4; MS (EI) a/e 223 (M+-73, 3), 
209 (21), 144 (68), 88 (100), 71 ( 10), 57 (31); Anal, calcd. for C„H M N,0 4 : C, 
60.81; H, 8.11; N, 9.46. Found: C, 60. 72; H, 8.26; N, 914. 

gjfcti 3 

(1R, 2R) -3-&TS- ¥*&**-2-« idt-l-xM %&-l-ftm®& 
(1R, 2R) -2-Jir,^-¥«,*-3-^**-l, 3-tf-#(1.946g, 8. lmmol) 
CH 2 Cl 2 (30raL), 0'C T^A TBDMSC1 (1. 28g, 5. 3mmol) 3fP$M>(1.4g, 20. 6ramol) 

ft 2. 72g. FTIR (KBr) 3344, 2954, 1606, 1525,1349 cm-'; 'HNMR 
(300 MHz, CDCI3) 5i. 25-8. 20 (d, 7= 8. 5 Hz, 2H), 7.6-7.55 (d, 7= 8. 5 Hz, 2H), 
4.65 (d, 7= 9.7 Hz, 1H), 3. 77-3. 6 (dd, 7= 11.3 Hz, 2.7HzlH), 3. 5-3. 45 (dd, 
7=11. 3 Hz, 6.0 Hz 1H 2.50 (m, 7H), 1.85 (s, 8H), 0.1 (s, 6H); "CNMR (75 MHz, 
CDC1,) 5 150.2, 147. 4, 128. 0, 123.3, 69. 0, 57. 1, 41. 6, 25. 7, 17. 9, -5. 9; MS 
(EI) m/e 297(M+-57, 0.3), 209 (8. 2), 202(100). Anal, calcd. for C„H„N 2 0 4 Si: C, 
57.60; H, 8.53; N, 7.90. Found: C, 57.82; H, 8.18; N, 7.77. 

(1R, 2R) *.&-3-ti4$&-U 3-H-H (1. 946g, 8. lmmol) fcfcf- 
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CHjCMSOmL), 0°C T*>AS*All¥^(3. 34g, 12mmol) SfPEZ^QmL) 

4. 8g. FTIR (KBr) 3344, 2954, 1606, 1525, 1349 cm-'; 'HNMR (300 
MHz, CDC1 5 ) ^ 8. 09-8. 06 (d, / = 8. 4 Hz, 2H), 7. 36-7. 33 (d, / = 8. 6 Hz, 2H), 
7.25-7.17 (m, 5H), 4.27 (d, /= 10. 0 Hz, 1H), 3..28(dd, /= 10.2 Hz, 6.4 Hz 
1H), 3. 01 (dd, 7=10. 7 Hz, 3.9HzlH), 2.71 (m, 1H), 2.45 (s, 6H), 0.1 (s, 6H); 
"CNMR (75 MHz, CDC1 3 ) ^ 150. 1, 147. 6, 143. 6, 128.9, 128.8, 128.7, 128.6, 128.4, 
128.1, 127.9, 127. 8, 127.3, 123.7, 87.7, 70.9, 70. 6, 58. 6, 41.6 

£JMs 

(1R, 2R) -2-tf-¥&-N-¥&&-3-tf$%M.-l, 3-?f-#«HW*: 
(1R, 29)-2-M,&-3-tf 3- ft- n (2.12g, lOmmol) 5f»;£ ¥ ^ U. 2g, 

10.5mmol) A ¥ # (1 OmL) + , #jfPA CuS0<(0. 2g) . 7hr, J^Pfllt 

£. il^^ilPATHF(lOmL). flU^HfofeA NaBH< (0. 4g) . &Hfeiaifc&J& 2hr 

^4#.ifPA SX BC1 tftX. A Mi. HCHO(lOraL) ^ HCOOH (1 OmL) 

@?fc&&8hr. $NaOH*;ft>. CH.C1, «, NaS0 4 ^fJ| #1 gftftftjf # 1. 2g 

»0J 6 

(1R, 2R) -3-*tT^-¥^##l^-2-^^-^¥# ( S-l-0«t^^) 
(1R, 2R)-2-^-^*-^-T**-3-^«**-l, 3-ft ~ g| (632mg) $$f- 
CHjCljdSmDt, ^£ OX T#>A&TA- ¥*$,##* OOOmg, 2mmol)$i*$ (136mg, 
2mmol). &&toBL8L3tjL. 8 600mg. FTIR (KBr) 3344, 2972, 1606, 

1525, 1348 cm"; 'HNMR (300 MHz, CKW 5 8.17 (d, 7 = 8. 8 Hz, 2H), 7.50 (d, 7 
= 8. 4 Hz, 2H), 7.38-7.31 (m, 5H), 4.70 (d, 7=9.6 Hz, 1H), 4.04 (d, 7=13.0 
Hz, 1H), 3. 77-3. 55 (m, 3H), 2.70 (m, 1H), 2.43 (s, 3H), 0.90 (s, 9H), 0.01 (s, 
6H); "CNMR (75 MHz, CDC1,) 5150. 6, 147.6, 138.46, 129. 2, 128.8, 128. 4, 127.7, 
123.69, 70.3, 69.8, 60. 1, 58. 0, 37. 5, 26. 0, 18.3, -5. 4; MS (EI) m/e 415 (M+-15, 
0.9), 278 (100), 91 (73); 

mm 

(1R, 2R) - 3- (=&£ ¥ &£) -2-fl-¥&-tf- ¥ -l-O^U!**) -1- m: 
(1R, 2R) -2-N-¥&-#- ¥ &^-3-#*8 #4fe-l, 3-^-^(380mg, 1. 2mmol) 
CH J Cl a (15mL)+, 0°CT*'AH^*f 1 ¥^(334mg, 1. 2mmol) $t Et 3 N (0. 2mL) . £#3£ 
&J5-#&#A& 500mg . mp 58.0 - 59. 3 °C; FTIR (KBr) 3314, 2926, 1602, 
1521, 1346 cm -1 ; 'HNMR (300 MHz, CDC1,) 5 8.07 (d, 7= 8.8 Hz, 2H), 7.40-7.19 
On, 22H), 4.30 (d, 7= 9.6 Hz, 1H), 3.94 (d, 7=13. 0 Hz, 1H), 3. 73 (d, 7=6.8 
Hz, 1H), 3.36 (m, 1H), 3.06 (m, 1H) 2.89 (m, 1H), 2.33 (s, 3H); "CNMR (75 MHz, 
CDC1,) 5150. 6, 147.6, 143. 46, 138. 2, 129.3, 128. 8, 128.7, 128.6,128.4, 128.0, 
127.7 127.4, 123.7, 87. 8, 70. 5, 69.8, 60.1, 58.0, 37.0; MS (EI) m/e 406(M+-152, 
24. 9), 243 (100); Anal, calcd. for C, 5 H»NA: C, 77.42; H, 6.09; N, 5.02. Found: 
C, 77. 26; H, 6.06; N, 4.65. 
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(1R, 2R) -3-(=*«lptD-2-* -l-W#W-frJ* 

(1R, 2R) -2-4*-:=.rpA*-l-(#$)-i I 3-pf-* (1 . 95g> 10mmol ) 
CH^l,(50mL),. O'C T*A = **f,¥^(3. 33g, 12mmol) ^=2 J ^( 2m L) 

4. Og. FTIR (KBr) 3344, 2954, 1609, 1525, 1349 cm" 1 ; 'HNMR (300 MHz, 
CDC1 3 ) 6 7. 26-7. 06 (m, 20H), 4.87 (d, 7=10. 0 Hz, 1H), 3. 76 (dd, 7=10.2 Hz, 
6.4HzlH), 3. 51 (dd, 7= 10. 7 Hz, 3.9Hz2H), 2.80 (ra, 1H), 2.38 (s, 6H); "CNMR 
(75 MHz, CDC10 (5 143.6, 138.9, 128-129(16 0, 125.7-126.6(4 0, 84.9, 72.9, 
68.6, 69.6, 49. 6, 39. 6. 

%m\ 9 

(ir,2r) -3-(=^^^)-2-^, -l-mt/i&A 

(1R, 2R) -2-i?ilF--¥ft^l-W¥#«afe*at)-l,3-Pf-»(5.46g, 20mmol) fcf- 
CH 2 Cl 2 (80mL), 0?C T>A*>A = ^*t¥^ (6. 8g, 25mmol) ZL#l(4mL) Ig| 
#3±ft^AS#/ B ft 9.10g. FTIR (KBr) 3344, 2954, 1609, 1525, 1349 cm-'; 'HNMR 
(300 MHz, CKU) (5 7. 48-7. 40 (d, 7 = 8. 4 Hz, 2H), 7.27-7.19 (d, 7 = 8. 6 Hz, 
2H), 7.12-7.04 (m, 15H), 4. 86 (d, 7= 10.0 Hz, 1H), 3.72 (dd, 7= 10.2 Hz, 6.4 
Hz 1H), 3. 56 (dd, 7= 10.2 Hz, 6.4Hz2H), 2. 94 (s, 3H), 2. 81 On, 1H), 2.38(s, 
6H); 13 CNMR (75 MHz, CDCIJ 5143.8, 143.0, 138. 6, 135.0, 129-126( 160, 84.9, 
72.9, 69.6, 68. 0, 49. 6, 411 0, 39.6. 

10 

(1R, 2R) -2-N -»tt^*-3-0^<a***) -1,3-H-H: 

(1R, 2R) - 2-4MI-3- -l,3-R-#(2,12g, lOmmol) fcf- DMF + (10 
bL) , 0-5 °C T*»A** K 2 CO, (3. 15g, 22mfflol) , ffifa 1, 4- ~ (2. 4g, llmmol) . 

35 ijt|g£itft;jtjfe, EtOAc $*. 2. 2g (83%) 

3/$-fe7EH##. FTIR (neat) 3393,. 2969, 1605, 1521, 1348cm"; 'HNMR (300 MHz, 
CDC1,) <5 8.10 (d, 7= 8.9 Hz, 2H), 7.53 (d, 7=8. 7 Hz, 2H), 4.63 (d, 7=8.1 
Hz, 1H), 3.80 (br, 2H), 3.56 (m, 2H), 2.81-2.70 (m, 5H), 1. 79-1. 68 (m, 4H); 
MS (ESI) m/e 267 (MM). 

m® 11 

(1R, 2R) -3-0feT*-¥*#^)-2-««^-l-(^a«)-l-P5t: 

(1R, 2R) -1-N -i***Ut-3-OJWi**)-l,3-?fi#C2.66g 1 lOmmol) fc-f CH,C1,(80 mL). ^ 
^Jg| 0-5°C,j|PA*'4(680 mg, 10 DimoD^P TBDMSC1 (1. 65g 11 mmol). 5h. 

3.0g(79»* < fc*tt#^ft. FTIR (neat) 3346, 2937, 2924, 2858, 1604, 1525, 1347cm-'; 
'HNMR (300 MHz, CDC1,) 5 8.18 (d, 7= 8.5 Hz, 2H), 7.59 (d, 7-8.9 Hz, 2H), 4.70 (d, 7 
= 8.5 Hz, 1H), 3.65 (dd, 7= 4.0 Hz, and 11.0 Hz, 1H), 3.52 (dd, 7 = 5. 3 Hz, and 10.8 
Hz, 1H), 2.82-2.71 (m, 5H), 1.83-1.73 (m, 4H) , 0.85 (s, 9H), -0.08 (s, 6H); "CNMR (75 
MHz, CDC1,) £ 150. 8, 147.2, 127.7, 123. 2, 69.8, 67.4, 58.2, 49. 2, 25.7, 23.4, 17. 9, -5. 8; 
MS (ESI) m/e 381 (MM). 

12 
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25°C T» (1R, 2R)-3-^TH&-2-^^--f#^-l-^^&-l-^^ 

(2.96g, lOmmol) Zn(0Tf), (3. 6g, lOramol) *-f f #.(10n»L) t .-fofaANEt, (2. lmL, 
15mraol) . — * Bt *» A ^ & 6 & (1. 2mL, 12mmol) ^5.H,fi*4.M 
(1. 74g, lOmmol) . 25°C TiUsi 10hr. #fr#*Wt$-XJ6jL. 6^611^. # 

;Ma^#^^&^#/A(75% j*4> 99. 354ee), ^ffiiA^t^W*t»*. 

13 

25°CT, <UM*fc#(lR, 2R)-3-*lT^Tl^liJ--2-A r ,yV--f #J.-l-*fr***& 
-l-ftS$-(3.54g, lOmmol) ^ Zn(OTf), (3. 6g, lOmmol) Sfc-ff £.(10mL) t. #*»ANBt, 
(2.1mL, 15mmol). — 'hBfj&^AJf ft&Zj&d. 2mL, 12mmol) , ft*ftt£*>A 2-4&J. 
-5-ttliM4l ( 2. 23g, lOmmol) . 25°C 10hr. 

£. ZjfSLZj&*$L. %fr48&-fr1-')&g&%%j*&(60% f*, 90. 1 See). 

&&*>J 14 ^^&6*btt 2-4UMhM^ILTJWI*M»* 

25°C T> *UM*»i4MlR, 2R)-3-nfe.T*Uk-2-tf f &&-l-*W£&-l-i5S| 
(2.96g, lOmmol)^ Za(OTf), (3. 6g, lOmmol) Sfc-f f ^(10mL) + . -S-A»ANBt, (2. lmL, 
15mmol). — ihN"-#*»AJPft4fe.6*fc(1.2mL, 12mmol), ft 'Mti\£*»A 2-#J--5-t-^ 
&JL$l¥&SJ? (2. 23g, lOmmol). 25°C TiLS? 10hr. 4fe>H*#fcif *iLfc . 6 

&&g&#Jpi. ^*L*J^-t*^SMir4fj k A(60% ^4, 99.1%ee). 

^^fe^i 15 

25°C T. &UfW(lR, 2R)-3-*lT*iTJMMWt-2-«^— T-tUt-l-^^*** 
-l-^S|(354mg, lmmol) Zn(OTf), (0. 36g, lmmol) Sfcf- ?#.(2mL) +. #*»ANBt, 
(0.21mL, 1.5mmol). — 'Mtf-j£*»Aife.T&. (1. 3mL, 12mmol) ^ 2-HJ.-4, 5-— 
(MMM-HTM (2. 3 g, lOmmol). 25°C TiLS lOhr. #AAffXiLfi. 6 

%Mn&#1-m;fc%ft? L &. (85% 94.1%ee). 

16 

^6jfett2-#J.-4, 5--fU£JjLfLf«|»& 
25°CT, #J-S|S&^(1R, 2R)-3-=.^f ^-2-^^^-^f ^#J.-1-^'^J- 
-Wg§|(558mg, lmmol) jfpCu(OTf), (0. 36g, lmmol) *f- f *(10mL) t. #*»A NBt 3 
(0.21mL, 1. 5mmol). — 'J>Bt^*»A^-6i*(l. lmL, 12mmol) 2-.#J.-4, 5--=.#L£ 
JM-HT £J9(2. 3g, lOmmol). 25"C TiLfi 10hr. ^##&v$-*JL£ . 6& 

^T^MB^^f- ^^ffA A (67% yield, 55Kee) . 

17 

25°C T, &&Sf8MMlR, 2R)-2-f^.-2-^-f &-A<-^&-l-3.&-l-&Bf (2.55g, 
lOmmol) j|p Zn(OTf), (3. 6g, lOmmol) f (lOmL) t . #*»A NEt, (2. lmL, 
15mmol). -^Bt^AJP^6*fe(1.2mL, 12mmol), «*J^Bt^*»A 2-&&-5-&:£ 
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&ffi ( 2. 23g, lOmmol) . 25°C TiL$ lOhr. 4M»3tf^*Ki£&>f 

£. Zilfc&tt?*.. ^MMfrM^^JMMf^Atfl* 96. Wee). 

&&M 18 

25°C T. A*.#*.^(1R, 2R)-3-*.T|LJ--2-^A L --^ 1 f-IL^-l-^^-l-^S> 
(2. 96g, lOmmol) Zn(OTf), (3. 6g, lOmmol) ifc-ff ^(10mL) t.#*»ANBt, (2. lmL, 
lSmmol). — «Mlj-^*iAJP«&&*a.2mL, 12mmol) *»*ff $&fM&i&34Hl) 
(3. 69g, lOmmol). 25°C lOhr. 46^#iMt^J^U. # 

^Na^-t^M#/ c p°p(95% 99. 3%ee), ?MB/fil*.IMb#t#^W'fcfc#. 

19 

DPC961 ftM^ 

^*f?JUMNMM>*tf DPC961(2mmol)&f- 10% aqueous CH 5 CN(10mL), ^A4it 
##(4.4g, 8mmol). 25°C 4 *flt. ^M**fr#&«fc&l&*#-. DPC961 
(80% ^4) 

$kHm 20 

25°C T» 2R)-3-*tT*-^f*J4*A-2-^^f tA-l-tf****. 

-l-ftg|(3. 54g, lOmmol) Zn(0Tf) 2 (3. 6g, lOmmol) ifc-ff #.(10mL) t. -fi-*»ANBt, 
(2.1mL, 15mmol). —\-tft&to*J&ft&.Zj)k(\. 2mL, 12mmol) 3fpXfTWk^&##4$ 
JMfcd) (3. 6 9g, lOmmol). 25°C lOhr. fa$>$rfc&-$-3lJgjL. Zj&Zj 

$fato&ti--f#k£&#ft? t &(m 99. l%ee). 

21 

25°C T> -iU-Bf*^ (1R, 2R) -3- sj^f ^-2 N, ^— f AJt-l-^^-l-rt 
®J(4. 82g, lOmmol) ^ Zn(0Tf) 2 (3. 6g, lOmmol) *-ff ^.(lOmL) t . #*»A NEt, 
(2. lmL, 15mmol). — *tf/t*»AJP«Jfc.£i*fc(l. 2mL, 12mmol) iMfr f JUM^WM^ 
#&(I) (3. 69g, lOmmol). 25*C TiL&'lOhr. 4fe*«IW*Mt$f *JLft . ^Sfc6 

ft?*. tf*ufe^-f (76% yield, 98. 0%ee). 

22 

25°CT, &&SM&4M1R, 2R)-3-=.^?HJ--2 &MJkrl-*t*t$& 
-1-^B£(5. 58g, lOmmol) iff Zn(OTf), (3. 6g, lOmmol) 3^.(1 OmL) t. -Pfv&aANBt, 

(2. lmL, 15mmol). — *Bt>£;&aA^ «Jfc.Zi&(l. 2mL, 12mmol) ^tff&i^jMMftf 
SB&d) (3. 69g, lOmmol). 25"C T&Jl lOhr. ^iUfc^^fci**^. 

^T4MS^^H"iS|t^*.»#^A (80% yield, 51. 0%ee). 

gftfll 23 
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25°c t» Msmm^in, 2R)-3-^.^f^i.-2-^i.-^f &m--i-*t*n&& 

-1-^(5. 58g, lOmmol) jfcCu(OTf), (3. 6g, lOmmoDig.-?- f ^.(lOmL) + . #*>ANEt, 
(2. lmL, 15ramol). —>bH&foS<£{ft&.Zj$L(l. 2raL, 12nunol) jfp^J-f g-fttytf 
&#,(I) (3.69g, lOmmol). 25°C TJL&. lOhr. ^#«^^ 0 

tt^Ml. tfcfa&# J f-<m&M%-f&(6n 98.0%ee) 

24 

25'C T, -#JJN&4M1R, 2R)-3-fcT&^? 

^S|(354mg, lmmol) ;?p Zn(OTf), (0. 36g, lmraol) &t T£ (lOmL) t • -H^A NBt 3 
(0. 21mL, 1. 5mmol). — <bHJsfo^3&&&Z>ik(l. 2mL, 12ramol) W flL&^JJMf' 
tf^&U) (3. 69g, lOmmol) . >&^4& 25°C T&jL lOhr. ##i»#jOU&. £fc 
%fa%4'#TMJ5im%f&. (75% 98.1%ee). 

&&#4 25 

25°C T> -HS-Sl^dR, 2R)-3-=.#lJ.f^J.-2-iV-^^.-^f^^J.-l-xt^^ 
-l-^^(558mg, lmmol) ^Cu(0Tf) 2 (0. 36g, lmmol) #1(1 OmL) t. #i*A NEt 3 
(0.21mL, 1. 5mmol). — ^Bt^^AJf ft£.Z,fc(l. 2mL, 12mmol) WflLS.^^ 
W-IUl) (3. 69g, lOmmol). iK/Nfc 25°C Til# lOhr. *M*#«#50U&. £g£ 
6Bt£3pl. Jr**^#i L »^*HI#/ t A (67% yield, 45%ee). 

KIMH 26 

25°C T, Wl&^dR, 2R) -3-&T&- ¥ ¥#J>-l-*t-*ff*& 
-l-ftS|(3.54g, lOmmol) Zn(0Tf) 2 (3. 6g, lOmmol) jfcf- f (10mL) t . #>**A 
HN/Pr, (2. OmL). — 'hBt^A^T^6^(l. 3mL, 12mmol) ^tf f 

(3. 69g, lOmmol). J&^ifc 2S°C TJ$L& lOhr. ^ *JL,& . 

^^^#f-^M#/p° B (45% yield, 96.5%ee). 

g&'fcl 27 

25°CT, #JJ§N«L^(1R, 2R)-3-^T^-f^tt-2-^^-r.f#J.-l-Xt^J- 
-l-ft8|(3.54kg, lOmol) Zn(OTf), (3. 6kg, lOmol) f £(10L) +. -&;&pA=- 
£#,(2. OL, 15mol). — 'J^Bt>#^x^^i.6i^(1.2L, 12mol) ^flui^J-^^ 
ik-H(I) (3. 69kg, lOmmol). 25°C TiU& lOhr. te^##S&fiJl£$. 

(90. 9% yield, 99. Wee) 

28 

25X T. &&S?8&#.(1R, 2R)-3-^.THi--2-^^--f *^-l-xfr***&-l-«i* 
(2. 96g, lOmmol) ^ Zn(OTf), (3. 6g, lOmmol) THF(lOmL) + . #^pA NEtj (2. lmL, 
15mmol). — 'hBt^*»A^£»*fe(l. lmL, 12mmol) iMff 3UM I ) 
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(3.69g,10mmol). 25°C TMjL lOhr. 4&Mt#&#iUL,& . % 

^B^^^&WjV* (91% yield, 99.0%ee). 

%im 29 

25°CT, (1R, 2R)-3-^T^-f J^«-2-^ 

-l-p5$(3.54g, lOmmol) Zn(OTf), (3. €g, lOmmol) i^-f f ^(10mL) t . #>5"A NEt 3 
(2. lmL, 15mmol). — >btf[M;fo*Mfi&.Zj}k{X. 2mL, 12mraol) , 50°C 2hr 

25 -fivfaASt? $&^&-Wtf)$.£ t ( I ) (3. 69g, lOmmol) . 25°C Til 

$ lOhr. »#«#5>UU£. ;fr;MB^#«^&W;*A (81% 

yield, 97. l%ee). 

30 

25°C Ti &&#S&#-(1R, 2R)-3-*LT*^-f &*m&.-2-N, #J--l-««-l- 
ftS|(3.54g, lOmmol) ZnBr, (2. 3g, lOmmol) Sfc-fffcttQmL) +. NEt, (2.1 

mL,15mmol). — ^Bt^*»AJPft^Zj*fe(l. 2mL, 12mnol) , 50°C 2hr #$!] 25 

A, #>faAtf ?#iJ^&£M^£&< I) (3. 69g, lOmmol). fflc&ty) 25 B C lOhr. 46 
*MWttfc**ilfc. Z.*fcZ*»*J*. ^^a^^^&W/ 1 A (31% yield, 63. lftee) . 

31 

25"C T. (1R, 2R) -2-&T$M&.-2-K #--¥&&-l-*t*H*&-2-$£.Zj 

S|(3. lg, lOmmol) jfb Zn(OTf) 2 (3. 6g, lOmmol) ^L(lOmL) t . #A>ANEt, (2. lmL, 

15mmol). — 'J"Bj , J&*'AJPrtJt6*fe(1.2inL, 12mmol) jfbxtf $L4M? 
(3. 69g, lOmmol). 25°C TiL$ lOhr. 4&^##&#*X&. #4*. 

*^H-*^*«^A(95% j*^, 99.3%ee), jMBfl*4MWftt#^W'Wfc*. 

32 

25°C Ti &*JH&4M1R, 2R)-2-3St&-2-#JK=L¥ 4Uk-l-*W**.-2-.*l&&i* 
(2. 5g, lOmmol) if* Zn(OTf) 2 (3. 6g, lOmmol) Sfcf- f ^-(lOmL) t . #A»ANBt, (2. lmL, 
15mmol). -^Bt^*«AJP^6ife(1.2mL, 12mmol) fr#f$&$M#Ml&M t (l) 
(3. 69g, lOmmol). 25°C fgjL lOhr. 4fe^#«-#*iLv&. £&&Bg£Jf«.. # 

♦uh-Hf-fiMJMI^A (95% 90. 3%ee), jNfl/QAA^t'f»£V'lfcfc*. 

33 

25°C T. (1R, 2R)-2-f 4.-2-/5 ^-—f Afc-l-J^^^-AfcC,* 

(2. 3g, lOmmol) ^ Zn(OTf), (3. 6g, lOmmol) jgl-f f ^.(lOmL) + . #*»ANBt, (2. lmL, 
15mmol). — 'MH-J&*»AJP«46ifc(1.2mL, 12mmol) ^Xtf JUMNk##ttJUU I ) 
(3. 69g, lOmmol). j&g^fe 25°C TiL£ lOhr. %fc##.lS&f-XJLM. Zj&LL,®$%L. # 
^i^#-f^^#/ : p 0 0 (95% j*^, 60.5%ee), jMBflAfc^+^Wfcfc*. 
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ft ai g * 




p *m 

Rf 

R 5 R* R> R* -HNC0-; 



#+r\ r : ^ r 3 %m,m%,&mm&, *k% l &$Lm%&,m, 

CH,0R\& + R 4 

^«^-H , Zn(II) , Cu(I I) *Cu(I)Jk»^*|fl,JMl| + , *>A*#m, #T« 

— R, R 

(b) £toj*»4*+*A*T##tt&Jfc4li 






# + P, Rf, Y 
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2. ljfcfcxfc, *#4E^Wx^j**T##Wf-tfeft-H(r**xt*» 



(a) ft^fcRfrU*, 2R)-2-A5/f-3Rft-l-(*f5**)-2-*-ft-2-i 1 *Z.*, *>T&#, 



^ Zn (II) , Cu(II) 3fcCu(I)ft»^-f-3tt*#I l *3W + , S^Atftt,*, 
(b) £tojfrfc**+jk\frT##tt&Jfc* 



*W4fr, r, p, Rf ft**** 1 0r&; 

3. |Pffii2Mlt ^#«^^ttE^(lR,2R)-2-N,N-^-l-(W* 



OH 




£+R', R 5 , R 4 $3 Z*ifc*|3Mtl0ri£, 

4. *efc*J3MUJ?r3£x£, *4WE*ffi-f^^#^*T4l*«i^ttft^4l» 




OH 




R 1 , R J , R J ^ ZWIJfilM, 





(a) tt^14K#.*PT£# 
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OH OH 



R\ R l , R 3 ,Z^^J^*1^, 

Zn(II)&# Cu iJI^^-jft^iStf-**!^, #i/PAW#l$, #*fe* 
i i = R, R frfcflg* i #r$; 
(b) #(a)jfr»^*+*A*»Tiirt*tt&J&* 



W*, p, Rf *P*AIJHli0r$; 

5. iPWJii i mix, r s , R'*i**, *fa*tfk m 

=.%tm&, 0ri**ft*A**, **. *£. C~c£«> C~ 

C&*. C,~CjBMUMUN,## R', R s TfTWSp -(CH 2 )„X(CH,).- ,*+X^KA 
CH 2 , 0 ifcNH; n,m^ 1 £| 6 ft&ft, 

**, *g, 

*8*. &&. C~C,j6ift*, C~«^, C~C;MU|jfcCN; 
#fef-*H&#*. N0 2 , CF 2 , CH,S0 2 . CH 3 CH 2 S0 2 , PhCH 2 OCO, $ AcO, ^fe^ffl 
AC-CjjjMUfe, OH, Me 2 NCH 2 CH a 0, Et 2 NCH 2 CH 2 0, NH 2 , C,~C,ife& 

6. *to$9*.iBi$.xZ, R' # R' 3,0,-0,0 , c~c. , 

m m,m, c~c& 

C~C.&*. C~C,ilMUfc*CN; R 1 , R J T»TW# - (CH 2 ) 0 X (CH 2 ) , & 
+ X CH 2 , 0 J& NH; n,m * 1 fij 6 

R 3 3/C-C 2 ,«; C 1 ~C M )&%mzkmW.mfc&,%i&, C-C, & 
¥*, C~C. CH 2 OR 4 ,# + R 4 C 2 ~ C 20 #tg , C~C 2 , Jfcftj&H, 

Jptft«££, #*,**. C~C fclUfc, C~ 

C ft*. C-C )B#Ufe#CN; 

Z;ft H, F, CI, Br, I, CH,S0 2 OH, PhCH,0, AcO, MeO, EtO, Me 2 NCH 2 CH 2 0, Bt,NCH 2 CH,0, 

PhCH 2 OCO, f-Bu, /-Pr, NH 2 , £ N0 2 

P %ik , C-Co ^ , C-Co , 

C-C C-Cifc*, C-C,jK«,* 

j£CN; 

Y# H, F, CI, Br, I, CH,S0 2 OH, PhCH 2 0, AcO, MeO, BtO, Me 2 NCH 2 CH 2 0, Et 2 NCH 2 CH 2 0, 
PhCH,OCO, f-Bu, /-Pr, NH 2 , £ N0 2 
Rf * C-C. 

R^C-CE^i, C-C»jK*, C-Ci SF*****: 
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7. *fc*UMt l MIX, R' # R' % c,~c< AT*-¥A 
«&, mC,^;l!Ufc*ft tfft¥*. 2, 4- 

-ft**,2,4--<p HfLAH 1 , R'Jpft^-CCHO.OCCH,),-, -(CH^MCH,),- 
-» ,- & -(CHJ 6 -; 

c,~c 4 ch,or\ r % C,~C< , =#«F*,;&T* 

2, 2, 4--tp$nm 

Z H, F, CI, Br, I, CH,S0, OH, PhCH 2 0, AcO, MeO, EtO, Me 2 NCH 2 CH,0, Et 2 NCH 2 CH 2 0, 
PhCH,0C0, f-Bu, /-Pr, NH„ N0 2 ; 

P *ft, C~c 4 « &T*-¥**£a, m C,-C,jft**fttt¥ 

xt?S4l^lfe. tfft^*. 2, 4-r.ft=£g, 2, 4-^¥4UMMfc 

Y ^H, CI, Br, CH 5 S0 2 , CH,CH 2 S0 2 , N0 2 j£ F; 

Rf # C-C, 

ft. ft. . 

# 0. 1- 3 : 0. 1-3 : 1-4:1 

9. *P*tfl**l^fafcXtS,#jfei|fl ZnCl 2 , ZnBr 2 , ZnF„ Znl 2 , Zn(0Tf) 2 , CuCl 2 , CuBr 2 , 
Cu(0Tf)„ CuCl, CuBr, Cu(OTf). 

H-WJIilMl!. MeN(iPr) 2 , HNBt„ N(iPr)„ NBt„ * 

£, BtN(iPr),, Bu,N. 

11. *>m$* i Mi!;, MftAA o-ioo°c 

12. frfrmt 1 MIS, «S« 0-50'C. 
*, DME, ¥#,jEB^, CH.C1, 

15. -tf*;N**J**T£#fc*ttfc** 




21 



WO 2004/087628 



PCT/CN2003/000462 




OMe 



(a)# 0.1-3 mminmmk,^ {\wi)-i-N,^m\-i-m^m-i-im 
i-m> 

OH 




II 

Z 

R\ R 1 , R 4 , z &&*'m#i#ri£, 

^ 0.1~3j£#Ml$TOAZJUl O.l-S^^t^Zndl), Cu(I)j£ Cu(II)M 




CF 3 




OMe 



f- 0-50°C&J& l-20hr. 

(c)jfoAM****2jUfc; 



16. -#^ttft*B*Kft, £4^ft*#frT^tttt£##£;tfifcfc 
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OH 



Z V NR 1 R 2 

R 1 , R 2 jdUI^I, R 4 **ft#4fc z 

#M Z 4 ft N0 2 JRfi, R 1 3/N=0, R J # COCH,^, R 4 ftjffig, *ft 

»ZA**4ftKO,»f5, R\ R'ATIM-.EfcfcAaR, 2R)-2-#^- «-i-(4- 
SZ*#H4^0CH,jpif5, R 1 , R 2 #¥Hfch R 4 ^«K4fe,*f5j8i*, 
C, ~ C, CN; 
17. frftfl** 15 

OH 



0 2 N 

**M', R J , R 4 *fc*|**15 0r* 




OR 

V NR 1 R 2 



OH OH , OH gH 

ifYr OCPhj fYr°' s ! \ irYi^ 0<Bu rrv^v^oou 

NMe 2 j o 2 N^ NMe 2 * )02 N^ NM8 2 #0,/^ »««2 

&4t, **. HA, ft*, CrCftft*, 
C-Cjft*. C-C, R\ R 2 - (CH 2 ) 0 X (CH 2 ) .- , & + X 

CH„ 0 A NH; n,ra % 1 fij 6 

R 4 ;^* &tt«> #*, C-C, 

&$*,$*, .C-C, $fc*£CN; 

#*-?-*a##jfc, NO,, CF„ CH,S0 2 . CH,CH 2 S0 2 , PhCH 2 0C0 or AcO. &fc*-*B3j 
C,~C,2fcfc*, OH, Me 2 NCH 2 CH 2 0, Bt 2 NCH,CH 2 0, NH 2 , G~C 4 &*; 

z *#£4tt4£*f£. r' # n=o, r 1 % cocH,*h R 4 fc#&*, *ft 

^* ,#ft¥*, 

S Z**4^^, R 1 , R 2 ^CH,^, BBfr^dR, 2R)-2-jr,*--**-l-(4-. 
H» z %m 4 #<F$*ift, R\ R 2 *¥*#, R 4 &*ifc*,ftftift*, ¥* , 

20. *>&*I5# 15 #r«f£ft, R' JfP R 2 A C,-C 2 , ft* , C-C,. , 

m %ft¥*iU--^ = ;»*#*, *ft*a#*, **, &*, «*, &*, 



23 



WO 2004/087628 PCT/CN2003/000462 



G-C,ftft*, C-CJ**, C-C l1Ufe*CH; R 1 , R l *TI^ - (CH 2 ) „X (CH 2 ) , 
CH 2 , 0 « NH; n,m 3j 1 Hj 6 

r 4 * c,-c„ #* , C.-C, mm, ■**. #ft**3& 

*. £*.; 4*. &*. C.-C C-Cift*, C-C, ffift*#CN; 

Z ^ F, CI, Br, I, CH,S0 2 OH, PhCH 2 0, AcO, MeO, BtO, Me,NCH,CH 2 0, Et 2 NCH 2 CH 2 0, 
PhCH 2 0C0, r-Bu, y-Pr, NH,, N0 2 ; 

#Jli Z *#SF4-ft N0 S fcft, R' 3j N=0, R' # COCH 3 N", R 4 fc#ifc*,*ft 

*£***!**; 

g Z 4 tt4fi£%ft, R 1 , R l A?*^ EfcMdR, 2R)-2-#,^-f^ 

-l-(4- )-3-0-tf-l-ftfc; 

£ Z 4 R'» R l ^¥*N" > R 4 ^«S*,*ftK*,¥*. 

*ft¥*. #*. 4*. &*, C,-C,&^, CrC 4 &*, c,-c, 

$£*« CN; 

21.*>^**15j?f3fe«l»*. R'^ R'^ C,-C<^ , = #¥*, & 

T*-¥*#H, ¥*, CrC***fS«r** ; #¥***, aNI***, #n 

**; 2, 4-"tm 2, 4-^ *****; 

R 4 % c-c, **, =#¥**T*-¥*£*. **, C-e,ft**fift¥*; 
flfi; ***¥*, ^im 2, 4--*^*; 2, 4--?H*^; 
Z # F, CI, Br, I, CH,S0 2 OH, PhCH,Q, AcO, MeO, EtO, Me 2 NCH 2 CH 2 0, Bt 2 NCH 2 CH 2 0, 
PhCH 2 0C0, f-Bu, /-Pr, NH 2 , £ N0 2 ; 

Z 4 ft N0,Jplft, R 1 A N=0, R l ^ C0CH 3 &h R 4 ftJJSfc*, $1 

ttft*. ¥*, *ft¥*. *=***£*; 

^ z 4 ft N0,*f5, r 1 , R J 37¥£fch Mi£&&ft«(lR, 2R)-2-^,yV-- 
¥*-l-(4- #*£* )-3-^-l-^#; 

$ z ^^jf 4ft¥««, r', r j #¥*#, R 4 ,* 

ft**. 
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